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01*1 5)-^ s)^^- ^ &i=- ^lo]l-^ l-S^JE. o}-g-*l 

oj^d] ^E^}3t ^-^^5.^1 ^4 ^ ^^Hs. ^-^sl ^^T3>a. 

Sj-Jitf ^^sp^^ igsHl ^^>7fl al-S-s-Hr ^ (Human Visual 

Characteristic)^: JL^^V %°]t\. ^ #7] s$tfv}3. .^b|p>3. cfl 

°1^7> a]-^-7>^ -a^fe ^^S. ^s§s\^ ^M3. *l^*Hr «?] 

C-flo]E^7> ^7fl ^ &*] SMS- ^^P> 

£ 3 

QK\v}EL, *o]&% t DC^, tf^, l-B^lS. 
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*1M« 7la_H^ ol-g-*V t^ig ^B)n>3L ^/^##*1 

^ {APPARATUS AND METHOD FOR EMBEDDING AND EXTRACTING DIGITAL WATER MARK 
USING BLIND MODE BASED ON WAVELET} 

£ l£r «\M ^ tf^^ ^ 7^^o}^. 

£ 6£- AJa] oflofl n].S. l-^o]^ « c >^ 1- o]-g-^V 3 E| n}-£L 

-£ 8^ 's a] <>H1 ccfS. #5}<y= wj-Al^ ^E|p>3 ^ ^e) Jr. 
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<10> *fl<>|^ ^o^o] t^tg ^E^u>^l ^JlS, ^1 

<11> 3|e 1^*1^ ^^<H^ ^Sj-Sf a]-^^ --Z^jl ^^tb ^\ 

ZLE]J1 ^E^cH ^i^o} t^igs)-, o]Ei^ Jg-n}. ^ ^ x] ^ 

^ ^ ^ ^5-^. *lt}HH X\t%£. iral-^Tfl ^i^rSl^^i E-Book, 

<>1E|^ TV; image, Video, MP3 ^ ^ ^n]^ 3] o] b] <>} ^ 

^AlO] ifSJl ^^Tfl ^-i; ^ ^Cf. 

<12> ZLE^uf AjcflS.^ ^ofl Hf^ ^7l^£ Cf°^>7fl ^E^iL , 

^ 7]&£\ SL^o. ^X[ 7 \ 7}^}JL, ^^2] rgrg 

t^Tll JE-g-^jn. &*1l3H ^*fl3. ^E^^MH MP3 3^ ^ 

r%°}*\ A^l^l- oi^ <MS*I|»1 ^ ^7} ^o.^ 
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^*), 7^^7>7> .2. ^.2., Wltq^., Olul^l, ZLZ\JL 7>A]ol r£ 

*1H dlolEi^^. AJ-OJ^ 7l^# ^Srj-fe. 5JO Si Wl7}Al^ol^A^ -<fJf 
o.^^r ^5. ^2}-^ ^^-i: 7l «V_o 5. *>^r OCT ^ ^ ^ a^] o| $\B\v}yQ « 0 >^s- 

^, 41 # 1-^ Cox^l ^^l^^-i- DCT(Discrete Cosine 

Transform)*}^ ^* °l-§-*>^ 7-^s}- afl^^ oJc^^a^ 3.71 H] b}] 

^ SH^ ^E^a. Aljrj- Aj-ol^ « C V^, ^ DCT# 7]HVOjlL Al 

^ ^^(Human Visual System)^ ^1~§-*H JNDCJust Noticeable Difference)^ 
-g- 7l^o.S. QtfvlB. Ai-ojcxl ^Sf-jL jndI- -g-*V ^-g- ^ El v}=L # 
y o v ^ ( SEtb DCT ^ ^^2] DC^°fl $\B\v\3-9 al7>A]^o.^ 

^°^Rr y o v ^ f-*r fleWfl «j-^l-ol ^oJ-^jl SX^, eeJM #<H ^ 

#3 ^SliMMfe 1:^-2)- ^Aj-ol DCT ^o]ti.^ o]-g- 
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*V ri\]°}B\ <&^2) <£^l 7} ^ ^TgHM) 91°-^, Stb ^71 

7}<k-& ^2fl °^7}^°] DCT 7ltilol^^-o11 45]- DCT 7liiHH *\) 

y o^l-S^ , St^S. Afl^ol JPEG2000O1H S^^-S. 

7)^_H1A^ nv x] cg^ ^I^O] O^^cf. 

<15> 4^ eeflofl foj^H ^^K^^l JPEG2000^1 ^ *fl o] ^ 

<16> ojnfl Aj- 7 j 7lti}AS *}±r ^E^a. ^"^^l^ ^ 

^^Ko 1 7l«ol <£3^ ^O.M-, tfl^^ ^Ein]-£i ^#^-£- ol?>Sl Ajz}- 
Ol ZL^5> A^tiCf^ 7^3}- A^* o] tf^ofl 1=0 ^ O. J7^^ 

^ ^$-1- ^5)-^ ^ ^, 7H> a^«o] DC^^^r Afl^ 

JPEG ^ ^.^3. <el*fl ±^r^ A^ w-o] A] ^E^a.^ ^JlA^ofl Aj- 

«1^<HM- ^ ol ^ o, ^0} ^6\}X\^ 

dlolE^ ^-7flS °l*fl ^M3. ^#o] l-7>^^>7fl ojo^cf. 
<17> af^Ai -52f ^ ^J^^o] ^7^0,1 ^Jl^H, ^ c-flolEi 

^B]u>^o] 7 >^>£^- is} ±t %)o]^^ 7l«VoflA^ -g-S}o]c #^1 $^v\ 

S3 -S-^^M *tf. 
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<18> tHS, ^"71 ^ l-H^-E. ^E^nVsg 7l#3.fe 2001^1 'ISIE 

2001, Pusan, Korea'^1 1946- 195031 °1*H 7flA]^ -a blind watermarking 
technique using wavelet transform*^ fe-g-ofl -irS^S. flB)n>^6fl tfl^ 

7l#°l 7flA]£]c>| o^rf. neiM- -a blind watermarking technique using 
wavelet transform' k=&<*\] 7flAl^ 7)#^ ^ d>^S A}-g- 

^ y <^# *ll<L>tb A>-g.^>7> 3?*Rr <y<^ 4q^p>a ^-<a/^#<Hl tfl# 

<19> U^-eM, ig-njo] .E.^ ^w.^«. E ^ ^ 6\] ^_JL^^ 7] q ^ , Aj- 7 ] DC 

7> fe^r ^£SL5L $B\v}3.^ <LsL»\ , 3^ <£s}-# a^S^ ^ 9fl 

7l«HH 1-5^-oIJE. ^-g: ol-g-tb ^^1^ *}BK=L ^/^#^*1 ^ «o V 

<20> Aj-^^i ^*>7l fltr £ *IM^ = ^ 

# q^l€ $)BM=l ^/^# £ ^3 

#31 3HHH $^*}3. q^e-S, q^^l sHHl tfltr aj«. 

^7H« ^*S*Rr ZL^Sf Aj^ ^TH^-Sf; Aj-71 ^E)P>a ^ifl $)E)p>=L Oil 
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°)^7} ^<$m *l^*Hr 9m ^ ^it ^*Rr ^ 

A oM fl^u>H ^ <£<^ sf^Hl ^B]n>3. HMEil* ^ 

^ ^7] $m*\3. ch©ie|* >a-7i $jBj*>=i <g-«g ^ am 

eH ^A^lfe ^E^>a. #<g-^;S nM^fe S-eKls. W <H}# °l-§-*> 

<qSL3, S^Ml cflt!: -H^4 ^ ^711- ^*Rr Jl^Sj- 

^*Rr ^Jil- ^^Rr 9l^^ ^7} $\B\v\EL <3 <*> 

4\ ^SM?H1 q]o}&\<£4: ^*Hr $^*}3L 49-3^4; A o V 7l 

tfl^l ^E^>3 #<SM^-# ^*Rr $*W3- tiling-;* IrSl- 
°J= °l-g-tb ^^n>3. ^^-g- S^lO S 
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# -S3*Nr (b)^7l $|eWs. °§<^ €3HMH 

^ 71^1: ji^s}- ^ ^vo. #31^; (c)^-tI $)e)"}=l ^J- 

°^ mW=L s}-^ *13«H=- 

-^*Rr ^741^; (d)^-Tl ^E^Pj-a. HMe1# ^7] <y*)^ ^ofl 4^ #7} ^ 

bW=l #<a °§<%<L3. *l*<m Q^£L5L¥-b\ $\b\v}3.7} #<y=l S\-±°] 

Ji* ^*Kr ^^1^1-; (b')^7l ^)E^>37V #<9^ $\*\v\EL ^ 
HH^I* <g^«Hr (c')^7l ^^l^il- ol-g-^H ^7] ^*>3. Aj-oj 

^#*Rr (d')^7l ^E|p}£L dlo)Ei^J^ ^7} ^E^>S tflolE^ 

^1 tf® ^>£# 3*>*H o^*- ^5}^ #7fl ^ 

<23> £ 1^- i£nJo] s£X\ oflofl 14s ^E^p>3. ^|olf5! 4 

<24> p}^ ^*|] ^ Sj-Aj-ofl ^Ein>3.1- ^^Jl*} ^ ^-f # 

71 5L 1^ (aHH^ ^SHM: ^o]^-^ ^fl^o) ^cfl, # 
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^^43f ^^K^ £ 1<2] (bHH^ ^71 ^sHH) tj] 

n ^ 3H«-^ ^<8th=h °1 ^ #7l ^E^> 

31- ^^L7> S}^ DC<3^ 3.7l# ^^*>7ll 5}JELS ^)E^>3. ^JlS ^ 

7}o]B.S., <||a}^ o.^ M>N 3.7|£] <*!^1 cfl^ n t^o] ^o]^-^ ^5:)- 
^ ^-f , -8-71 £ 12] (b)^l W>Sf £o] 0>E]]^ [^Al l]6fl^<Jt|. ^o] 

LL n <$qo] ^E^>3# tfltf ^ ^ ^o.^, 

<25> , , ^„ )= 4x4 

<26> ojnfl al-fif Aj- 7 ] <3<^ 3.7)^ $\B)v}3. HME^^ ^ o] $\- # 

^JE, zl^j! ^-71 ^E^P>3 tlM^S) Aj-ojo S o]^ jt. 

<27> o^) ^y] £ 1^ (bHH^ ^-ol <£)Ein}£M- cgolo) 7§J>- 

#71 ^E^a. LL n ^l tfltb JL^A TlW^-B: ^r^H<^ *}^rHl 

EflsHr ^B] ^M-t^ <i ^eHHj= (Estimate) c] z))<£ 

(Detail) ^ # ^b^>3 ^«fl DC^^S ^€ ^^E^pfl 
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9lZt£) ^ (Human Visual Characteristic)^] 

^7} DC^^ ^ ^€^£7} ^-it^] -f^^AS ^B]P>3. 

cflolEil- #<g^°.3.*? flBKH <?]^ 3^21 1^r» ^s)- 

*r5at*. 

<28> £ 2 ^ <#7] $tfv}3. LL n °1] tfl# JL^4 ^ ^171 

(RHFC: Removing High Frequency Components)^- £^l^r #7l £ 2» 

«M ^4 ^ ^t^^ ^^*>7ls *>£]-. 

<29> >g- 7 i flB^P>3 #<a<8^°.S. ^3 LL n ofl rfl^><^ tfAl it&sh <$]o]M- 

% ^«r* ^^^cf(SlO). o]ofl rr^ Aj- 7l fl^n>3 ^ LL n £] 2}-^ 4 

A] Aj- 7 ] 2 £] (200HH j±oJ*l^- w>Sf ^-o] 6)l^ElDflolE ^w-o] 5L^-£)^ DC 
^ LL nn 4 c]Efl<a ^&°] s.^^ LH n+ i, HL n+1) HH n+ i 

SL3. ^3x^1, -#7) DC LL n+1 -i: 2)13 ^^Hr ^1^1 

^7H*>7fl S]fe SH^f. H^ul ^-71 JI^5}- ^7^ 1# *|M 

1-^ ^^(200)^1 tfl«fl <3*-lMl-^ ^71 

$\K\v\3. ^ LL n ^H ^4 ^:g.ol AflS.^- LL n '^- g*rt*(S12). 
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<31> £^ W>Sf 7j-o| ^)B]u>3^ ^-<a^- $|l=K=I £I7H) ^ $])o}^ 

(LL)ol <^s]fe ^E^a. ^l(300)tfl ji^s}- ^« ^^^.(302)^ # 

7] ^IsHKLLH « 4^1 1^ ^^?lr ^, #7l Hcb %)o)m. 

% ^E^a ^"^^^ ^sHKLL)£] DOS^^-ir ^BflU 

3 ^4 *H-7i€ ^^n>a. #<g <^^2] 3 Sj-^(LL') 

<32> sfr 7 ] S^CLL')^ ^. 7l ^E^nj-a. ^^HLD^ ^1 ^ 

*}£L ^-<yw.( 3 04)S ^^Sl^c-ll, olnfl a o i. 7 i ^E^a. #^(304)3.^ ^ 
J± ^^^¥-(308)^Ei A}-g-*}ofl o^fl Aj^^ 7l(Key2)M 4^ s$^Q ^7} ^ 

$\&\v\3_ ^^«.(306)S.-^E^ AV-g-^H o^fl 7l(Keyl)3Hl 4^ 

E^P>3 tflolE^( W (i))ol SJl^th ^"71 °J^i ^^.(idx(i))^ A]-g.^7> ^Efl 
^ o]<^ ^ #0_ iffl^Tfl ^Sflxl^ Al^S*!, Aj- 7 ] ^ Al^ 

'O'^)- T-el Ol^A]^^:^. ^^1^, TJol^ ^E]t>}3.-I- ^<y^ tflAj-cg 

^ 3.7]^ ^r^\7\] ^^El^C-ll, O]^ T £] 7fl^7> ^E^Ei t-|HEl<l3l 7 fl^ 
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^^M, A>-g-^H o}sfl ^Bflig ojo^o} ^^o]] o)-e| ®rtf>}7\] ^t^i}. 
<33> ZL^ig flEWS. #^(304)^ <#7] ^^.(idx(i))<^l ^ 

<34> £ 4^r ^ $|EM3 ^-^(304HHo} ^E^P>3. # 

<9 ^B] ^olcf. ol^r> a o V 7 ) £ 4 * #2,*}°$ ^7} $\tW3. 

^-(304HH<>] <%&\v}3. ^M}*) ^*\7)£. 

<35> ^E]n>3 ^-^(304)^ #7l £ 4^) (S400)#tHH ^E^Ei ^-<y 

^sKKLL)^ #71 Jl^sf ^ ^7l^-(302)S^-E^ ^« ^Tl^ 

(S402), (S404)#7lHH #7] <y^i 7$£L ^-f(308)2f ^e^el ^Jf-(306) 
5.^3 ^3^r ^E^n> 3 ^ 31*1 <?1*]^ $ M.( idx( i ) )Q E^P>3. C-fl o] EJ <1 
(w(i))^- ^3^4. 

<36> A)- 7l c4 ^-o] ^E^>^ ^-ol^. 7] £. ^«^s-cl «y^£l^ T^-f ^E^} 

3. ^-^(304)^ °H ^#*H (S406)^741S ^E^>^ 3l*fl 

A o V 7l CllolEi^Sl iM TS. 2,7151-Al^ Jf, (S408)^"^S. ^l*S*fl>| ^ 

EiD>a. 
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cfl^Bl«i(w(i))^ #o] TO]^l o}«-§ ^A^tf. ojnfl *><^ # 7 1 ^)E^p>3. 
Bj^(w(i))^l T°] fl^^>3. #<^(304)^r (S410)^7flS. ^l^«fl^ # 

(LL'(idx(i))Hl ^ INTERVAL) ^-ir 7>^V*V 3^ cfl o] E^a.rfS. ^ 

*1 #71 ^ #3^^ ^|E^>37> #^£1^ *fl 

# 3*13 s}-^ ^olE^(LL(idx(i)))^ *lEi 5j-#(LL')^ -g-<a 3*13 cfl 
olB]«KLL'(idx(i))H -g-°ls}7fl s>7] 3*11 «3|-#(LL)ifl 3^ cflol 

Ei^(LL(idx(i)))4 SHKLL')^ ^o]E^(LL'(idx(i)))^ ^ 

°H ^ ^"71 ^SHfrifl 3^3. dWlE-l^ol #ol € o^jcq ^ c,]olE-l 

&(LL(idx(i))H #71 #3 ^E-l^oi 7 >#^ *lsl sHJ-ifl 3*13 Sj-i 31 

olEl^JiCfS. ff- ^ o. f ol #71 ^S}-#tfl ^E]P>H C-flolE^ol #cj^ o^^^l 
3l-4i cflolBl^CLLCidxCi)))^ S>#ifl 3*13 sj.^. 3Mej# 

(LL'(idx(i))H f-g-^ #3* ^1*}J1 91^ ^E»3 #<^(304)^r 

#71 «Sj-#*fl 3^ CflolE]^ ZLtflS -B-^l^l7lJL (S418)^7flS ^1^^. ^ 

14 o]^ ^-el #71 «3Hhfl fl^Wa. cfloiE^oi #<g^ 3*13 ^ 
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CflolE^(LL(idx(i)))ol #71 #3 ^B^o] 7 }#£ u)^ ^Oj o^]c>) j}. 

5£*1 ^ ^HS, ^p}^ #^(304)^ (S412)#3l3. #^*1H #7l £)Ei 
p>£L C-flolE^ol ^1-7] ^^}3. #<3 €Sj-#(LL)ifl ^ 

tiHEm(LL(idx(i)))^r #71 #3 ^E^o] 7 RV^ nlel ^#tfl fl^^ 2}- 

i cfloiel^o.s #71 ^sHbHfl sMi cllolE^(LL(idx(i)))ol olel ^- 

#M] ^ Sj-i ^l^SKLL'CidxCi)))^ #71 El # ##51 ^>ol» 

**1*>3EL^ £|EM3 <r*§*Ml €4. 

^ #7l (S408)#7lHH a o > 7 ] flB)xi>3. ellolEi<I(w(i))£) &<>1 '0'# 
^ ^^^>a. #^(304)^ #71 (S414)#^lS #*3*lH ^-71 $]EW3. c -fl°]^ 
&<>1 ^E^n>3 #<g<3^3 *J3j-#(LL)ifl *ti# $1*1 ^ ^ cfl<^lBl«3l: 

(LL(idx(O)H sHKLL')^ ^^1^1 Sj-i HI o] b] &(LL* (idx( i # 

°H #71 ^^-#(LL)vfl ^E^p>3. cflolEl^ol #oj^ ^^1^1 Sj-i: cfl 

°lE-m(LL(idx(i))H #71 #3 ^E^oi 7J-av^ ^e-1 ^-#ifl(LL')ifl ^ 

^1 3^ t-flolE^^Cl-S ^-f , o]^ ^sJ-#(LL)^ $\K\v}EL ^}o]B\^ 

°1 ^^1^1 t-llolE-l^(LL(idx(i)))3il- olei ^(LL')^ ^ $1*13 

5)-^ 3HEm(LL'(idx(i)))<>l ^g-*V ^1^>J1 ^ol£ Si $T%xi}=L 

48-16 



1020010074151 #^ 2001/12/13 

#^(304)^7 #7l ^#(LL)tfl S^i tflolBl^CLLCidxCi)))* ntflS. -fr*H7l 
31 #71 (S418)^7415. ^l^t}. ^4 o m ^Bl #71 ^S)-#(LL)tfl *|E)n>3. 
^lolE^ol ^-o! € o^o} gj.^ HHEm(LL(idx(i)))ol #71 ?>3 ^Bl^ol # 
#€ ^-#(LL')xfl ^ $1*1 ^ aHfc. c-flolBl^rf ^ ^-f , o]fe. #71 ^s}- 

#(LL)^fl cflol^a(LL(idx(i)))3l- sHKLL')^ ^ ^^1^ SJ-^ HM 

Ei&(LL'(idx(i))H #3* -fr*l*KiL &*1 ^ SM^-iS., fl^p>3L # 

^(304)^ (S416)^^1S &f®n*\ #71 ^E^>3 OMEmol #71 flB) 

*}3L #<g ^#(LL)ifl cflolEj^(LL(idx(i)))^- #7l #3 

ol ##sl sHKLL')^ fl^Sl Sj-i tflol3#o.3. #7l ^sj- 

#(LL)ifl s}-^ cflolEl 5 KLL(idx(i)))ol nl&| s(-#(LL l )^fl ^-<H $1*1 ^ 

E^(LL'(idx(i)))^- #71 #3*»Em *M* ^1*>£^- ^.S*!, ^E-l 

n>3 #<g^ ^Sf-Tfl ^rf. 

°H #71 ^E]P>^7> #71 fl^KH ^^Sl *j3j-#(LL)xfl *fl 

# $1*1^ ^ C-llolE^Sl- ^(LL')^ ^ $1*1^ S^H^^r <^ 

j^E^ ojo^o^ ^.^6fl o^fl + ol o.^ #°Vz>}a) #2*o] -fr^S] 

#71 7_>3 ^E^^ #71 #3 ^E^ol u]^ 3711 ^^51 

°H ^Elo>3. #^(304)^ (S418)#7llS. #*3*lM #71 $\&\v}=L HH^i 
^(wCi))^ i^ol v1)o]k]<£o) ^ol(WM_LEN)5q- t 6 W^^l , ^ $1 

48-17 



1020010074151 #^ ^*}: 2001/12/13 

v\EL *\]°)&\$\ #<$o] Q£.S)<£±rX] <^-& ^^4. °H ^ ^^n>3. 01 o] 
tHKw(i))2] ®K]v}=L tHlolE^( w (i))^ *HiLt} 3^ % + ^, ^E)p> 

3 CilolEi<I(w(i))£] $£0. ^-f ^Eip}£L ^^-(304)^- ^7] 

iSAm^A^)^ (S420)#7llsL T ^7>Al?J ^, rq-A) Aj- 7l 

(S408)~(S418)^7)1# ^«5}^>| $13*1- =3. OlolE^o) aJ-o^ ^^^71) 
^l^h ^3 #7] ^E|u}£L r-flolEl<i(w(i))^ i&<>l $\Z-WEL 01 °| E) <I 3] z}o]<% 
&°}x\$r ^ ^, t-llolEl<i(w(i))2l ^-ogol <&S.S\^ ^ $|EW=L 

^^(304)^ ^-71 (S418)#7lHH (S420)^:7llS $\kWel z\]o]b\<£ 

(W(i))£l AflS^ 5j.Aj- (LLE )^ #B)Al?l7ll ^4. 

^"71 £ 4^1 ^* ^^fl ^3^r $|El*>=L Aj-o^ AflS ^o 5j.Aj-( LLE 

$)3 D >3 ^"^^1(300)^1^^ #7] %B\v}EL -?-(304HH $)3p}3L 

^3 *fl5.£ sH3-(LL E )°l cfA] ji^sj- ^7l-?-(302)S « <^£l;E-I=- 

^ ^7} ^^(LL)^l 3^ elM3&#°l $t\v}3. ^ofl £1*11 3 ojAj- ^^o] 

^J^l ^ #31^ € °fl^l ^3*H tfl^H 

^E)p>3. ^ ^ ^^*>£^ *V4. 

S. 5tt ^71 ^E^n>^ #0} tiV^^ofl oj-S. ^EKa. <^ £| 

^SH£3}- ^Eln>aL Afl^-g- sfAj-jz).^ $\B\v}EL #<g $\ tf) *\ 713* 5. 
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Altt ZLSflSS*), #7l £ 5<*lH Jl^lfe H}-^ -f-# 105) ^JES) 

flBln>a. til^-^-^C Iteration)^: ?l^r 34- flBWa. #<y^ S> 

€3-7> #EflJL -fMsW oj-^g. ^^*1 o}e] 7}X] AlJl 

^ tfl*H ^-i: 5>^r ^ ^cf. 

<44> £ 6 o. i^o} # A ] cflofl ffj-s ^ol^.^ 7l«HH l-e^o)c o) 

*}EL HAltb 3 <LS, ^"71 £ 6* ^Sl-^S^-Ei ^ 

^0]= «j-# o. S . ^E]P>37> #<93 S|-#* -fl^Al^lfe. #^*1 -i^tb^. 

<45> nl*) ^E]n>3.^ #<yol ^5)^ ^SHKOr iginal Image)(600)°l & 

«: Hfsq- ^-o] ^E]p>a. ^^6.3. <y*fl ^s|-#(600H 2^ <a$-7> 

^MS^l ^Tfl ^ ^3^, o]ol # 7 J 

o] ^b)p>^ #<y#*l(300)S. ^7>^i4(S52). 
<46> 2^ #71 $mv}3. ^^^1(300)^1>H^ ^71 <?l7>5l^ $|EWa. ^ 

<^£l ^S>#(LL)<H) tfl*B 51^4 #^ ^tRV nisi SHKLL')* ^^l^, 
^>-g-7H] ^sfl ai^^ 7l(Key2)iHI n}^ Al^s ^sqfe- aJ- 7 1 ^^-# 

(LL)vfl ^EiP>a.7> #<g^ sht^l $l*13iL°l 01 ^i(idx(i))l- °l-g-*H 
# 7 ] A>-g-7H 7l(Keyl)3Hl ^ Al^i cfloi^o] «jq 

51 ^*m?i) 3°WS54). olnfl dHEi1( w (i))^r Sfl^ 2}- 
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E^>H. S^i C-j)o]E^ol sHKLL')^ ^ ^ ^ C-flojE^ 

°H S?] ^437} ^"^^ sHKLL E H xUfl 2)-^-(602)^r 

^ *M-&3i £SM ^^s\°](S56) ^b]p}37} ^"^^ s|--tf(WM Embedded 
Image)(604)°| ^^S]^ SM^h m.*} , M. *Q-x$q) ^a] ofl^^^- ^E^iEl ^-^ 
<3<*tfl ^Eip>^l- ^-^^-ofl oio] Aj-g-xH] ^efl a}e«;£ 7l(Key2)&H nj-ej- ^ 
o]^l oi^Ji ^i(idx(i))^l sfl^Rr 5}-^ ^*H1 £*>3 ^ 

Al^o.5.M), ^E^a. ^#A] Aj-7i ^|Eip>^ ^A|ofl oj-g.^ 7l(Key2)^ oRr 

(idx(i))» -f-^fl ^E]n>al- ^ ^>^cf. 
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91^ ^ ^iL(idx(i))7 r ^^7fl ^Tr^l, s&7] $mv\3. ^cgX\ olcni $ 

^(idxCi))* ^##aH1£ ^t]} A >^-1- ^ XlTfl ^4. 

tcf^i ^#^*](700HH^ ^ Jl^nf ^£ ^7^(702)1- * 

*fl ^E^>^ ^"^^ ^2l-^-(LL E )^-S.^-E^ J1^5> ^7^^ nl 

ei 3HKLL E ')* J*!, Aj- 7l ^)e^1-3 OlTSl^ 7§lto) ^.g. o^Sfl 

^•V-g-Sl^^ 7l(Key2)&-gr o]-g-^ # 7 | ^pta. <$<*°\ ^S}-#(LL E )vfl 

^e|p>^s! avoi o^^^ ^isKr 9m ^ ^iL(idx(i))# ^*>:n., ^-71 9m ^ 
^Ji^l sl*M ^e^b>3 #<g^ <g<3^ ^SKKLL E )^ *fl^ 3*13 s\- 

i C-HolEiS-^-Ei ^7] sMbKLLE 1 )^ ^^^1 Sri cflolE^o] W j ^ 

^"71 Si- ^o] ^E^a 3HEi<i(wE(i))£: ^ E^>3 tili^- 

(708)3. 9l7}5\°] $\*]t>}EL ^Jf(710HH #7] ^)E^>3. ^Alo^S!}- ^ *V 

?l(Keyl)^^-S. -M^l ^E^>a. 3HEi<I(w(i)):4 -B-^>£7> jus^ c>| ^)e^>h. 

-fr*r7\ S]^ 3°]^. °H ^7) Ef n>£I c|| o] Ej <2§ (we 

(i)) 4 ^5fl ^]E^>^ cflolEi<l(w(i))^r Ol-eflo} 2]oflA^ ^o] Aj- 7l *= 

^E^a. t-HojE^^ s^eflol^ (Cor relation) 2^ -f-tr -fr^r^ 

(Normalized Similarity: NS) ^<^1 s)sfl ^E^>3^ -B-^-7> ^£|7ll ^4. 
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<5J> WM. Length 



[-^X, 2] H ^CO-^CO 

<52> ^, ^-7] -frAK5E.#(Similarity)°l €■ &-°3L M-^^Rr ^-f #7l ^ ^e]u> 

<53> 5= 8£r £r ^} <^H 4^ # ^ nffl ^#^-(704)°ll ^ ^ ^)B^>3. ^ 

#^el SL^l^V ^olrf. o]^r> ^7} 5. 8^ $tf*}3. 

<54> v)z] t $\K\v}EL ^#^-(704)^ #7] 5. 8^ (S800)l£7|HAi ^&|n>a.7> >^ 

^ ^^(LL E )^ ^-7] Jl^Bf ^ ^7^(702)5^-^ -H^Sf aflT^ 

^1 el 2HKLL E ')£} <y^«>Jl, (S802), (S804)#7}H ^7} $\ 

^^>H. ^X|<5} ol^i^ ^iL(idx(i)) ^^-g- W 7l(Key2)^ ^)E^>3 dH 
EiKw(i)) W 7l(Keyl)3M: ol-g-^H #7l (706)2}- 



(idx(i))^ ^E1p>3. ^]olEi<l(w(i))# ^^^Cf. 
<55> Aj-71^ ^o] ^E^P>3. 7l^ ^^^#ol o^£}^ 7j -<j>- ^ E ^V 

3. ^#^-(708)^ °H -§-^H (S806)#7flS 7j*3<5lH ^eK^i ^sfl 

A o V 7l ^B]n>a. tflolE^^ i^M- TS. 2:71 3=u , (S808)#7fl5. ^ *3 *1H i 
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(LL E )tfl *fl# Sj-i HMElSM sM>KLL E ')M] ^ ^^1^ SMi cflol 

€-^1 ^>tVc}-. o]nfl ^ a o > 7 1 ^^-aV (LLe )^ <%k)v}3- 

7} t-lHEi&o] n]B) sHKLL E ')ifl 3] e^ ^jarf 

€■ ^-f, ^)B^>3. ^^.(704)^ (S810)^1S. aj- 7 ] 5}-^ ^-<y 

^ ^E^El C-flo]E^7> T<£} ^^.S. ^tl-Cf. o]<4 ig-E] #7l ^3HKLL E )vfl ^ 

EiP>3 r-flolEi7> ^<$Q *\]o}b\$-o} v}£\ ^(LL E ')ifl ^ 

r%*]T%&£& ^ , flBWH ^#^-(704)^ #7l (S808)^:^H] x\ (S812)# 

°W SJeMs ^#^-(704)^ (S8i4)#?]]s ^E^n>a DflolE] 

^b^p>3 dlo]E^( w (i))^ ^°l(WM_LEN)s}- S^lfe-^l, ^ ^ 

cflolE^( WE (i))^ ^#^1 ^ $JBK=I ^#^-(704)^ ^"71 

(S814)^^oflA-l (S816)#3]S iiM: #7>a^ ^, cfA] ^ 

(S808)~(S814)#7fl* $mv}3. cflo]E^( WE (i))^ ^3^1 

<=>}^ ^3 ^7l ^jE^D>3. cfl°l i&ol $\t\v}3. CflolE^^ ^o]^ ;£ 



48-23 



1020010074151 #^ ^7}: 2001/12/13 

v\3L ^#^-(704)^ <#7] (S814)#7lHH (S818)^^1S *1<8*JH 

<58> H 9^ oflofl m-S. $flo]M.^ 7l til^A^ ^-e}C]= tij-AlO^ ^ 

<59> nl^ ^E»3 ^#^g- ^*1H $\&\v}3.7\ SHK900)4| tpfl $ E^} 

7> €^*(LL E )<>1 fl^n>3 ^#^1(700)S. <a^S]7fl €^ 

(S92). ZLiHlS fl^n>3. ^#^1(700)^1^^ ^"71 flB]P>3 A}-g-4g °] 

^ 7l(Key2)^3l- ^E^>3. 7l(Keyl)2M- °l-8-*M # 

7] $)eW=l #<g€ ^3HKLL E )s] ^B^> 3 ^og^ o^o} sj-^s-ofl #<g£|&i=i 
$I3*}H. cflo^^CwEd))^ fl^n>3. cfl o] E^ £( w ( i ) )*M9 

-§-$}• -R-a>£ ^ahi in-aj. *& 7 ] $\b\v}=L7} A2-<y£ SHH^ ^E^a. ^ 
711 ^^*>7fl S]^ 3Hcf(S94). 

<60> nj-s}-^ $)B)n}a. aj-oJa] A)~g-<£ oi^]i ^ 7l (Key2) ^ $tfv}3. 

dlolE^ ^ ?l(Key)3b8r °l-g-*M ^aj.# c-flo]Ei SMs. «8?fl fl^n>3 tfto] 

<61> Aj-^^j- £ ^rgo} ^6flA^ ^Sfl^Sl ^6fl ^Sfl ^^iH", 

^ 7M ^^oi ^oicflA-i ^<h^i ^ 91^. ^) & 

oiH]A^ 3loj-g-^ 7l«HM l-EKlJEL HH^-fr ol-g-*V DC^^^l 
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^ ^l^ofl£ 7>^§>Cf. ^,30} yjo}- 

oi^Hl^i £<>1, l^-fr *1*HS lit ^ 

ilJL*) ^ ^Hf i^-Sf ^-2^51 $)B\v}3.7} &JLS§-$r *r 91 

^ 0)^0] o10 t ^ ) ^ <%B\v}3. ^<£<$<*\^\ $\B\v\EL cflo] E ^7> A>-g-^>^ 

^SItt ^l^S ^*)^r $)EW=1 *l^*Kr <?l^i 

$1*1 ^11 ^711 <S-a: ^ €^ ^o]E] ^ol£ ^p}^ ^#o] 7 >^*> 

Tfl ol^ol clef. 
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11 

7}&6\}x\ ^91^ «<H}^ %*W3. 

-8-71 flB]n>a oj^tfl ^)BlP>H cj]olBl7> 

W $\*W3. <3°^ 3HH| *|E1*>=L C-Ho]E^<l^ 

^"71 4)B|n>S7> $1*1« ^ '^-71 ^E^u> 

^e^}£L #<3^;» JL^Hr 3* ^K 1 ^- sfe ^ o]l- ^ 7}*}°) 1-el-oiH. «J- 

2] 

*H 1^1 $1°]*] , 

^7} JL^\ ^T^^-, >^-7l Aj-olojcrfc,} ^.AVoj] tfl^ 1^ 

^ J§-n JL^S\- *\]7\& ^7] S^^g- 
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3] 

^^Al7]^ 3H1-^ 7]^ l-Sj-^l- « 0 >^1 t^i§ $)E.]v}EL 

[^T^ 4] 

A cM ^iL ^^^r, *>-§-*Hl ?l(Key2)SMl 145} #7] 

^E^D>3. ^7lSf 37]S] A-lS. Cf^- ^Efl^ ol^lA]^^ cfl o) 
5] 

DC^^^9l 5J^r ^K 1 S-S- ^ *1H1:3 ^e^^ « 0 >^ t^i§ 
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6] 

^7) $\BjTi\EL n°]B\<i-2:, A>-g-^ o] sfl aJU}^ 7l(Keyl)M ^ ^S. 
7] 

8] 

^]7%H1 sa«n-H, 

-^HH^ ^-o] *|B|ti>3. €^^H ^-^^^1^ S[± cflolBj 

cllolE^ofl #3 ^E^( INTERVAL)^: 7}^*> r-fl s| & o_S. #7l ^ 
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LL': %^*}=L €«HHM ^£ 7)17^ T=lBl 5} 
[3^* 9] 

E|P>a. Cflo]E] «fl^m ^B]n>3. <3<^ «3HN1 ^ Clio] 

E]7> nlej SHJ-vfl aj-dt c-flo]Blil4 ^ o] El 

tt *r«8«Hr 3J-§- ^8-2.3. S}^ 7l«V^ 1-5)- 
10] 

^W*!^ S-«>1 ^E]P>3. <8^S} flS^ifl ^B]P>H £)-di cflojE] 

^ Pie] aHJ-ifl ^3*1^ ^ cfloiEl^oi tJ-t^ -R-*l ^-7} 

HOW ^ dH^^Hl #3 ^E^( INTERVAL)^: cflo]E|^o.s #7] ^ 
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LL E (idx(i))=LL'(idx(i))-INTERVAL 

LL': ^E^>3 #^^21 €sKHH ^4 ^ °l5l 5)-^ 21- 

111 

*fl8^ SE^r ^110%H1 &°H, 

^7] ^-^ INTERVAL)^, ^"71 ^sH,^ 

12] 
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^7] %*\T>}EL ^ <$<*^i\ %T%v\3. Z\]o}B\7\ 2^ ^^}^ 

^-71 £)E1p}£L ^^«-S^-El «?17}51^ £)e1p}-£1 ^HE^^ ^7] $ E^p>3. 

3L^Rr ^8-2.3. 5}^ ^oll-^ 7)H>^ #E|-<y= ^ t^lH 

13] 

^71 Jl^Sj- ^« ^71 ^<$<$<%2\ Sj-^oHl t^tb 1^ 

3H1"^ ^1 ^r s S^, ^"71 1# *|] o]l-3J 5|.^^ ofl^El^olE 

^ 31^4 ^ *)l7m ^-71 ^E^>^ ^-ol <g<*joj ^ ^^A]7] 

*1. 
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[^n 1 * 14] 

a! 12*41 5^1, 

^-71 J1^3)- ^« ^71^, ^-71 1# 31 £^ Jr}.^ ^Efl^^ 

[^* 15] 

^7} ^ A>-g-^°11 £1*1) 7l(Key2)M 4^ 

$\&\v}3. <%<*2] EL7)Q{ 3.7)9] tf-E ^E]]^ 0]^^^^ cflo] 

71^ ^ejo]^ yJ-Al ^E^P>3 ^#^1. 

[^* 16] 

*ll 12*41 StM^i, 

17] 

*11 16*41 



48-32 



1020010074151 <Q7\: 2001/12/13 

18] 

*1112%H1 $a<H^, 

^-71 ^E^>^ #7] ^E]P>3 ^^^^.1- ^-71 ^ 

E^}^ <3<*<>1 ^sMb^ ^E^ia. #°]^ ^ C-Ho]E^3l)- #7] ^^Sl 

i^lfl ^ ^1^ ^ ^olE^^ WIS*!- ^, ^7l ^ C-lHEi& rfl 

19] 

^118%H1 sa<H*l, 

^E^>^ #7l ^2}-^ ^Ein>^ AVol^ ^ C-flolEl^ol 

^ 71^ 1-5^1 2= ^ t^ig ^u}3. ^#^1. 
[^^o> 20] 

^12*oHl sa<^i, 
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<#7) $)B)n}=l flB]P>3 HI o] E^( w ( i ) )uZ)- #7] fl^u>a 

21] 

^-7) $\B\v}EL ^>Efl^ ^^Hl trj-E}- ^ ^E^S El] °1 E-) H 

[^T^M ] 

WMLength: ^B^Va. ^o]e^<1^ zjo] 
w(i): Q^EL HMe^ 
w E (i): ^E.^>3 3HE|<I 
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22] 

^7^, 9m ^ $\^*}=L %tfv}=L 

(b) #7l flBjp>a. #<y €SHHI-H -n^^ #^~£ ^7^ # 
£ ^|7l^ *lei s|-#* ^*Kr 

(c) #7] $)^ti>=l ^^vfl $|eKa. cfloi^7> sMi^l 31*1» 

(d) #7l ^E^>3. cflolE^ #71 4^ ^7l ^ E^>3. 

<8^*fl «fl^" $1*1 3 ^ ^H^H ^ojaI^I^ #31;!- s^-sH #^Rr ^J-g- 

*}^r l^SlE. y o^* ^1-g-^ ^lH ^n>£L #«a^. 
23] 

^122%H1 sl<H>H, 

#71 (a)#7!HH, ^"71 $|BM=L #S3^^^r *m*}3. ^HE^o} ^o) j 
tfSJ^S- #71 3HEi<t°l #<>H 4^" 3^<1S}-21 ^£o)l ^ 

— «cM* ol** ^|B|">3. #°H 1a o^. 
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24] 

-#7] 91^^ $2-$r, -id^ 7l(Key2)sH ^ -&7] $\tfv\ 

3. ^ ^^9] EL7]<% EL7}3. ^^Sjfe- Cf^- 0]^^^^ cfl 

°]B\<£9\ ?A^r s}^ o]-g-^ t^ig $|E)n>=i 

[^T 1 * 25] 

^122^1 SU^H, 

#7] (d)^l^, (dl)^"7l flB)n>3. #°J<8^*fl $B\v}3. cflo]E^ 

(d2)#7l $\KW3- 3M^3*°1 T «y T^ofl^ ^"71 ^E^|-^7> ^ *1 

2) ^7} 3^ 31*13 » n) 5] sH^fl ^ 3*1 ^ CflolEi^ 3. r-11 

(d3)^>7l ^E]D>a. dlolE^ol .-1.61 Tj-fofl^ ^7} $\B\v}EL7} #<$%i ^ 

cflolE^O.^ *^Rr #711;!- ^l^Rr ^-§- 1-E>^ 

^ y o^# ^1^-t!: $]K\u}3_ 
26] 
^1125%H1 
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«3HJ- #± HWEisHl #3 INTERVAL)* 7H+tb HM^SM: ^7} ^efl 

^ c^ojE^o.^. ^1^171^ $SLsL $KW3- #°d* ^«8«Hr 3* 
l^SlS. y c^-8r ^E^>3. ^"o 1 "^. 

LL E ( idx( i ))=LL ' ( idx( i ) )-INTERVAL 

LL': $|EM=1 ^<3<^ ^SHHH Jl^sj- ^ « ^7^^ n]s] s^tfl 5* 

±. tii^E|«i 

LLe^e^Vh. ^<a^ 4fl*>l-B-5l DCS^S] ^ t-flolE^ 

27] 

*1125*cH1 5£<>H, 

*VAlo1]A^ ^o] ^E|p>^ A]-<y<g<tf <*) ^S^ifl %K]v}EL #<^*1^ 5^ 0\}o] 
7} €^-# ^ ^M^SHI s.^ INTERVAL)* UNle)?** ^7} Q 
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^ 1-5]-^= ^-a: °i-8-^- ^j^p>3. -a-g^u. 

LL E (idx(i))=LL'(idx(i))-INTERVAL 

LL': $)eW=l #<goga^ ^sj-^l^ jl^s}- ^« ^3 s^xfl sj. 
28] 

A o v 7l #3 «?b|SK INTERVAL)^:, #7] s\-±. n]^ 

^ *J-g- <5>fe IrH^IE. ^* °l-g-^ $]EW=I #$#11. 

29] 

^e]p>3 tflolB]^, Af-g-^ £)«(] ?KKeyl)3Hl ^ *lS 
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30] 

DC^^^^^l ^SLS. *Kr ^ 5^<?1- o]-g-*l <§ ^ E^|- 

31] 

^17^, ^ ji fl^p>a. ^# 

^, ^B^}a. SWxr *IM#3i 7l tiV^l l-eKls. c^TS $)eM 

(a') *)H-g.^ #*fl ^E|«>3 ^ °m<LS. ^sHh 

(b')^7l flB|P>a7> ^E)u>3. <£<33 2}"^ °j ^ ^ 

(c') ^7l °l-§-*H ^"71 ^B]P>3. ^ ^S^N) 

^3. fl^l^ 5l-4iC-l)olE^-^Ei 4)E-]n>a. HH^^- ^#*Hr #7fl<4; 

(d')^7l ^E^P>a dH^*!^ ^-71 ^EiP>^ dlolE^ofl cfl*V -R-A> 

£1- 3*HH ^Ein|-£L #3*Hr *l^Hr 
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[3^* 32] 

— Ol-g-*)- xj7)Tg ^E|P>H 

33] 

*1131*cM1 

(c'2)^-7l ^ c-flolE^ #3 rfldh ^TiH ^ ^ ^E^a. 3] 

°l£i3Mr #^1 7l£r #31 ;« SL^H ^s}^ ^-g- ^io S ^ Ir^H 
i^o. ol ^.^ cqEKa. 

34] 

^133*^1 5U<H*1, 

^"71 (c'2)#7llir, (c'21)^-7l Q3[^ 3^ *IMfc)&°l 
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(c 1 22)^-71 ^SHMI $\tfv}3. #± tlMBlsM SHM ^ 

'-rs #3*Hr *i<8*Hr ^H)-^ 

— *#-i)^r o)-g-*l q^l^.flB|p>H ^#*<HL 
35] 

*)131*<H &<>H, 
^ 3* *Rr l-iq-SlH. ^# °l-8-^ fleMa. 

»=i 

WM_Length: $)Ejp}a. d]o]E^^ zjo] 
w(i): ^B]u>3. cHo]B]«i 
w E (i): ^b]«>3 c-flolEl^ 
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36] 

*ll31^ofl 91°]^, 

13)^ 37] 

^131*<H1 91°]*], 

3* l-S^-E. wJ-Al-g- ol^-^- t^j^ ^E»^ ^ 
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